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DERBY LOCAL PROTECTICN PROJECT
HOUSATONIC AND NAUGATUCK RIVERS
HOUSATONIC RIVER BASIN

CONNECTICUT

A. PERTINENT DATA

1. PURPCSE

2., LOCATION
State
County
City

Rivers

3. STRUCTURES
a. "T" WALLS

Length
Base
Eievation

Type, both

Average Height

b. "I" WALLS

Length

Flood Control

Connecticut

' New Haven

Derby .-

Housatonic and Naugatuck
Rivers in the City of
Derby

(1) 300 ft. @ Bridge Street
(2) 85 ft. @ R.R. Structure

No. 2

(1) sloping

(2) Flat

(1) 34.0 ft. above m.s.l.
(2) 30.0 ft. above m.s.l.
Reinforced Concrete

(1) 18.0 ft.

(2) 13.0 ft.

(1) 47 ft. @ South End of
Sloping "T" Wall

(2) 140 ft. @ R.R. Structure
No. 1



3. STRUCTURES (Cont'd)}

Elevation

Type, all

c. RAILROAD GATE STRUCTURES

d.

Number

Location

Type, all

Size Opening

Operating Mechanism

GATED CONDUITS

‘Number
Structure

Location

(3) 166 ft. @ R.R. Structure
No. 2

(4) 162 ft. @ R.R. Structure
No. 3

34,0 ft. above m.s.l.
30.0 ft. above m.s.i.
30.0 ft. above m.s.1.
34.0 and 32.0 ft. above
m.s.1.

£w o
S N S St

Reinforced Concrete and Steel

. Sheet Piling

5
No. 1 @ Route 3L Underpass
No. 2'@ Route 8 Underpass

No. 3 @ Left Bank Housatonic
River R.R. Alignment Crossing

Reinforced Concrete Abutments
with Steel Swing Gate Leaves

No. 1 28'-0" x 10'-9"
No. 24 26'-0" x 11'-8"
No. 2B 39'-6" x 9'-1"
No. 3 28'-0" x 10'-9"

Manual Operated, all

2

Reinforced Concrete

(1) Station 11450 Naugatuck
River

(2) Station 13+95 Housatonic
River '
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3. STRUCTURES (Cont'd)

Size
Gates

- Operating Mechanism (Sluice Gates)

-e., PUMPING STATION
Nﬁmber
Structure
Building Size
Number of Pumps

Pump Capacity {each)

Approximate Pump Horsepower

(1) 6x6 ft.

{(2) 8x6 ft.
One Each

(1) Sluice & Flap 6x6 ft.
One Each

(2) Sluice & Flap 8x6 ft.

(1) & (2) Manual & Motor
Operated

One

Brick & Concrete
421-8" x 22'-0"
3

30,000 g.p.m. @ approximately
30 f£t. t.d.h.

280



DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION
‘CORPS OF ENGINEERS
WALTHAM, MASSACHUSETTS

FLOOD CONTROL FROJECT

DERBY LOCAL PROTECTICN PROJECT
Housatonic and Naugatuck Rivers
Housatonic River Basin

Connecticut

DESIGN MEMORANDUM NO. 5

- STRUCTURES AND PUMPING STATION

B, INTRODUCTION

1. PURPOSE. - The purpose of this design memorandum is to present for
review and approval the basic design criteria for the structures and
pumping station for the Local Protection Project, Derby, Comnecticut.
Basic criteria, typical structural and mechanical design computations.
end other pertinent data are presented. .

C. HYDROLOGY AND HYDRAULICS

2. GFNERAL. - Approved Design Memoranda Nos. 1 and 3 contain the basgic
hydrologic and interior drainage and the hydraulic design criteria for
the project.

D. GEOLOGY

3. GENERAL. - Approved Design Memorandum No. 2 "General Design" con-
tains the detailed geological studies for the project.



E. FOUNDATIONS

4. FOUNDATION STABILITY AND SEEPAGE CONTROL FOR FLOOD WALLS, CONDUITS
AND RAILROAD GATE STRUCTURES. -

a. Flood Walls.

(1) Housatonic Flood Wall.

(a) Characteristics of Foundation Materials. The charac-
teristics of the foundation materials for the Housatonic Flood Wall are
discussed in Design Memorandum No. 4, "Embankment, Foundations and
Channel Imﬁrovements" submitted 3 July 1968 and referred to hereinafter
as DM No. 4.

(b) Foundation Treatment. A typical section of the
Housatonic Flood Wall with adjoining f£ill and drainage features 1s shown
on Plate No. 5-1k. The foundation grades for the wall have been estab-
lished so that the base slab will be on moderately compact granular
material and so that the foundation drain will extend through the rela-
tively impervious materials near the ground surface on the landside of
the wall. :

(c) Foundation Seepage Control. A pervious zone of
compacted sand fill with a filtered subdrain pipe will be constructed
on the landside of the wall to provide foundation seepage control.
Between Stas. 2+50 and 4+00, where the heeds will be higher, the per-
vious zone will include a section of compacted processed gravel fill.
Reference is made to DM No. 4 for the gradation specifications for the
sand and processed gravel £ill materials.

(4) Foundation Stebility. The flood wall section at
Sta. 3+50 was selected for foundation stability analysis as being the
most critical section for uplift and foundation stability. The flow
net for this section was drawn assuming that the upper 8 feet of the
material on the landside was much less pervious than the underlying
‘soils and that the foundstion drain materials were free draining.
The minimum factor of safety against foundation shear failure is 2.23,
The flow net and analysis are shown on Plate No. 5~1k.

(2) T-Wall for Railroad Gate No. 2.

(a) Characteristics of Foundation Materials. The
characteristics of the foundation materials for the T-Wall for Rail-
road Gate No. 2 are discussed in DM No. k.

_ (b) Foundation Treatment. A typical section of the
T-wall for Railroad Gate No. 2 is shown on Plate No. 5-15. Founda-
tion treatment will consist of the removal from the foundation area
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of a fill of loose cinders and ashes extending from the ground surface

-down to Elev. 5.0. Special compacted gravel fill will be placed in

the resulting excavation up to the base slab elevation of 8.0. It is
not planned to remove the slightly compressible foundation materials
underlying the cinders and ashes. The estimated foundation loadings
for this wall are relatively low and any resulting settlements in
these materials are considered to be structurally tolerable.

(¢). Foundation Seepage Control. A pervious zone of
compacted sand fill and a zone of compacted impervious fill will be
constructed on the landside and riverside of the wall, respectively.

" (d) Poundation Stability Analysis. The flow net and
foundation stability analysis of the T-Wall for Railroad Gate No. 2
are shown on Plate No. 5-15. The flow net was drawn assuming the
same permeability for the special compacted gravel fill layer beneath
the slab and the underlying sandy silt and silty fine sand. This flow
net is considered to result in an uplift pressure distribution that is
more critical than will actually be the case, The minimum factor of
safety against foundation shear failure is 1.69.

b. Conduits and Railroad Gate Structures. The characteristics
of foundation materials, foundation treatment, seepage control and
foundation stability considerations for the conduits and railroad
gate structures are discussed in DM No. 4.

F. CONCRELE

5. GENERAL. - Concrete materials are discussed in deteil in approved
Design Memorandum No. 2 "General Design" (ineluding Site Geology and
Concrete Materials).

G. SIRUCTURAL DESIGN -~ FLOODWALLS, RATIROAD GATES,
PUMPING STATION AND MISCELLANEQUS STRUCTURES

6. PURPOSE AND SCOPE. ~ This section presents the design criteria,
basic data, assumptions and the procedure used in the structural de-
sign of floodwalls, railroad gate structures, pumping station, conduits
and miscellaneous drainage structures. Typical computations, including
stability analyses, are included showing the maximum loading conditions
and design of critical sections.
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7. DESIGN CRITERIA. -

a, G@General. All working stresses conform to those specified in
the Engineering Manual EM 1110-1-2101 dated 1 November 1963. General
loading conditions, design assumptions and other design criteria are
based on the following applicable parts of the Engineering Manual for
Civil Works: Standard Practice for Concrete (EM 1110-2-2000, Dec.
1965), Structural Design of Pumping Stations (EM 1110-2-310L4 dated
June 1958), Retaining Walls (EM 1110-2-2502 dated May 1961) and Wall
Design (Part CXXV, Chapter 1, change 2, dated 15 March 1961).

b. Conerete. Concrete working stresses will be in general ac-
cordance with ACI Standard Building Code Requirements for reinforced
concrete, using concrete with a minimum ultimate compressive strength
of 3000 1bs. per square inch, except for conduits which will be 4000
1bs. per square inch

Flexure (Extreme fiber stresses in comp.) p.s.i.
Roof and. Floor Systems of Pumping Station 1350
Conduits 1800
All other concrete " 1050

¢. Reinforcement.

(1) Grade and Working Stresses. All reinforcement in the
structures, including temperature and shrinkage reinforcement is de-
signed for the working stresses of new billet steel, intermediate
grade, deformed bars which is 20,000 p.s.i. in flexural tension. The
reinforcement will conform to the requirements of Federal Specifica-
tion QQ-S-632, Type II, Grade C and to ASTM A-305-56T.

(2) Spacing. The clear distance between parallel bars
will not be less than l~ times the diameter of round bars except that
in no case will the clear distance between parsllel bars be less than
l-inch, or l% times the maximum size of the coarse aggregate.

(3) Minimum Cover for Reinforcement.

Ttem ' Min. Cover (Inches)

Pumping Station

Interior slabs ' 3/u
Exposed concrete (water or
atmosphere below grade)
Bottom of base slab by
Concrete above grade (interior) on

tr



Floodwalls and Other Structures

Concrete poured against forms 3"
Concrete poured against earth b

(4) splices. All splices will be in accordance with the
ACI Building Code and as set forth in Table lhg of Reinforced Con-
.crete Deglgn Handbook, ACI Publication SP-3.

(5) Temperature and Shrinkege Reinforcement. Temperature
and shrinkage réinflorcement will be provided where the main reinforce-
ment extends in only one direction. Such reinforcement will provide
for a ratio of steel area to concrete area (bd) of 0.002 with a mini-
mum of .0012 in each face up to & maximum of #5 bars at 12" ce.

d. Structural Steel. 8Structural steel is designed for the working
stresses of bridge and building steel with a yield point of 36,000 p.s.i.
minimum (A36). Design conforms to the latest specification for the
Design Fabrication and Erection of Structural Steel for Buildings and
to EM 1110-1-2101. Basic working stress is 22,000 p.s.i., except for
sheet piling which is 20,000 p.s.i.

e. Increase in Normal Working Stresses. Allowable working stresses
are increased 33-1/3% only where wind loads were used.

f. Waterstops. Rubber or polyvinyl waterstops will be used in all
concrete wall joints and in conduit contraction joints.

g. Castings and Misc. Items. Hinge shoes for structural gates
will be of cast steel conforming to Federal Specification QQ-S-6814d.
The hinge bushings and washers will be a self lubricating bronze and
the hinge pins of a corrosion resistant steel.

8. BASIC DATA AND ASSUMPTIONS. -

a. Loads.

| (1) Dead Loads.

Concrete’ 150

p.s.1T.
Steel ‘ 490 p.s.f.
Soil dry ' 115 p.c.f.
Soil Moist . 120 p.c.T,
Soil saturated 130 p.c.f.
Soil submerged 67 p.c.f.

-~ {Note: Soil values are considered as average, and high
and low values above and below these will also
be used if critical.)

8



(2) Live loads. The folleowing live loads are used: -

General,

Water _ . 62.5 p.c.f.
Wind (Tee Walls) 50 p.s.f.
Wind (Pumping Station) : 30 p.s.f.

Pumping Station,

Design loed on roof slab 30 p.s.f.

Crane load 4k tons
Operating floor slab 225 p.s.f.

Operating floor beams 100 p.s.f. plus
. : equip loads

R. R. Gate Structures.

Track Loading l Cooper E72

b. External Water Pressure. Hydraulic pressure under flood con-
dition is assumed to act over the entire area in question under the
full head on the riverside heel and varying by the creep methed to
zero at the ground line on the landside.

c¢. Barth Pressure. Earth pressures are determined in general
accordance with EM 1110-2-2502, Retaining Walls dated 29 May 1961.

d. FEarthdauake Forces. Earthquake forces are considered to be
of no consequence on these structures and have been neglected.

e, Frost Protection. All structures will have a minimum of
hragon cover for frost protection. ' ‘

f. ILocation of Resultant. In the investigations for stability
of the walls and gate structures, the resultant of the horizontal and
vertical forces has been held within the middle half when flood is at
the top of the wall and within the middle third when the flood is
within three feet of - the top of the wall.

g. Sliding. Sliding will be resisted either by friction on the
base glab when it is within allowable limits or by passive pressure
on the landside of the structure. For the floodwalls, the safety
factor against foundation failure may be found in the Soils section
of this memorandum.



9, PREPARATION OF DESIGN COMPUTATIONS. - Extensive use of computer
programming has been.used in preparing computatiens. The Mathatron
desk-top computer was used to analyze the tee walls; conduits, pump-
ing station columns, beams and substructure. The railroad gate
foundation slab was designed as a beam on an elastic foundation by
means of g Fortran program based on the Popov method of successive
approximations. The skin plate and steel framing members of the
railroad gates were also determined by means of a Fortran program.
All of these programs have been previously used on other projects.

10. TEF WALLS AND I WALIS, -

~a. General. A sloped base tee-type floodwall will be utilized
for approximately 300 feet along the Housatonic River. An I-wall will
be utilized to connect the Tee Wall and the dike. At railroad gate
No. 2 between the two gate structures there will be a flat based tee-
type wall. At all railroad gates, short stretches of I-type wall will
be utilized to comnect the gate structures elther into the dike or
into high ground. Berms have been utilized to hold the projecting
height -of the I-wall to not over 10 feet. A 3'-0" surcharge is in-
cluded on the landside stem of Tee Walls to allow for vehicular loading.

b. Ioading Conditions.

(1) 1oading I - Channel full, water surface to top of wall.
Path of creep for uplift considerations, considered starting at the
bottom of the base slab and ending at the ground surface on the land-
side. Resultant to fall within the middle half of the base.

(2) ILoading IT - Same as I except water surface 3 feet
below the top of the wall and the resultant to fall within the middie
third of the hase.

(3) Loading IIT - Channel empty, 50 lbs. per sq. ft. wind
load applied from landside and parking lot surcharge spplied where
applicable.

¢, Typical Design Sections. Design computations are included
in the appendix for typical sections of wall. These sections repre-
sent- the most critical areas, and other sections following these
procedures will be developed where required. During final design a
" straight batter from top of wall to top of base will be considered.
Scil pressures do not exceed the gllowable pressures and resultant
of load falils within the allowable limits for each case. Splices in
critical stress steel will be staggered. The I~walls will have a
conerete section above the ground line to present a pleasing appear-
ance and prevent steel corrosion.

10
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1l1. PUMPING STATION. -

~

a. General. The station is located in back of the protection.
It will be brick and concrete construction 42'-8" by 22'-0" outside
dimensions of the superstructure. The intake chamber will be 8'-0"

‘wide, while the gravity flow discherge will be in an 8'-0" x 6'-0"

ccnduit Flood discharge will be by three (3) 36-inch steel pipes
carried over the dike,

“Pb. Roof Slab and Superstructure. The roof slab will be a
6-inch minimum slab sloped to drain at the center of the slab. The
slab will be supported on steel spandrel beams encased in conerete
and one transverse steel beam at the center of the structure. Steel
columns will be utilized to support the roof framing plus the crane
beams which are designed to support a four ton crane.

¢. Operating Floor. The operating floor is slab and beam con-
struction with beams framing each pump opening. The floor slab is
designed for & 225 1bs. per sq. ft. live load while the beams are
designed for 100 .1bs. per sq. ft. plus equipment loads. The exterior
deck 1s designed for a nominal live load of 100 lbs per sq. ft. plus
a gate leaf load located at mid-span.

d. Stability. Stability computations were made assuming the
station empty below minimum. pumping elevation and with ground water
on the exterior at ground surface. The station wlll also be investi-
gated for the intake and dischaerge chambers full and the pump chambher
empty. Presentation is for first condition only which is considered
to be the most critical.

e. BSubstructure. The substructure is designed by utilizing
a vertical transverse frame with top .of frame supported at the floor
slab. The wall between the discharge chamber and pump chamber is also
designed as supported at the floor and fixed at the base with a full
water load in the discharge chamber.

12. CONDUITS. -

a. @General. Two relnforced concrete conduits will be utilized
on ‘the project. The largest is an 8'-0" x 6'-0" discharge conduit
passing under the dike and serving as the gravity flow discharge for
the pumping station. The second conduit is a 6'-0" x 6'-0" drainage
conduit through the dike. Both conduits will have sluice gate struc-
tures on the riverside connected to the dike by means of precast
concrete access bridges. At the discharge ends of the conduits,
concrete outlet structures with flap gates will be used. The drainage
structure will alsoc have a small concrete inlet structure.

11



b. Loads. The conduits are designed for the following
loading conditionas: . N

(1) cCase I. Flood stage with river at maximum eleva-
tion, conduit empty, 150% of vertical projected weight of £ill on
roof and latersl -earth pressure coef. K= .5 (.33 of vert.)

' (2) Case I, Water down, embankment moist weight, con-
duit empty, 150% of vertical projected weight of fill on roof, end
lateral earth pressure coef. K= .5 (.33 of vert.)

(3) Case III. Flood stage with river st maximum eleva-
tion, 100% of vertical projected weight of fill and lateral pressure
100% of the vert, .

The gate towers will be- analyzed for stability with embankment
pressures against the tower as determined in the Retaining Wall Man-
ual (EM 1110-2-2502) and also including drag forces on the ends of
the tower. A value of .6 will be used for "K". '

e, Désigh.

(1) The Pumping Station Conduit was investigeted by the
computer program and found to require roof end base slab thickness
of 1'-9" with side walls 1'-6"., Smsll haunches are provided in the
corners to improve shear. The factor of safety for allowable shear
was checked by the University of Illinois method.

(2) The Drainage Conduit was investigeted and found to
require & roof glab of 1'-8" and a base slab of 1'~9" and walls
1'-6"., No haunches are required and design computations are similer
to the Pumping Stetion Conduit.

" {3) Gate Towers are designed as horizontal rings. The
vertical steel in the tower walls will be designed to take embank-
ment loads by cantilever action gbove the conduit roof.

13, RATLROAD GATES.

8., Genersl., There are three railroad gate closures. However,
gate structure No. 2 has been divided into two separate structures
and are hereafter referred to.as Rallroad Gate Structures 2A and 2B.
The gates will be of the swing gate type, and because of the diffi-
culty in placing the gate sill between the itracks and track ties,
it is necessary to use a single flet leaf hinged on one end and bear-
ing sgainst the abutment on the other. Gates 1 and 3 will have a



28'-0" clear opening. Gate No. 2A will have a 26'-0" clear opening
and Gate No., 2B will have a 39'-6" clear opening. These opening
widths were determined in conjunction with the New Haven R.R. con=
sidering critical sight distances and proximity of switches. The
height of the gates vary as shown in the table in the next paragraph.
The concrete s8ill will extend across the opening and project up he
tween the railroad ties to approximately top of rail. The gates will
be hung with a 2-inch clearance hetween bottom of gate and top of raeil
and an adjusteble steel plate &t the bottom of the gate will be util=-
ized to close the 2-inch gap further, Sandbags will be used to sesal
off the remaining gep plus the gap arocund the rails,

b, Critical Elevations. The following are the critical eleva-
tions and dimensions for each gate:

' Gate Gate Gate Gate
Elevation of top ‘ .
of rail m.s.l. 19.3 - 18.3 20.9 23.3
Elevation of bottom
of base slab m,s.l. +8.0 -2.0 =2.0 2.0
Height of gate leaf 10'-g" 111-8" g'-1" 109"
Clear opening 28t.0" 260" 39'-6" 281 -0"

¢. Loading Conditlons, Stability computations for all gates
will be made for the following conditions of loading. Computations
for Railroad Gate No. 1 are included in the Appendix.

(1) Case I. Concrete only.

(2) case IT. Normal condition with concrete and earth
londs; gate in the pocket, but hanging on the hinges. FEarth weight
considered saturated, but no uplift considered.

(3) Case ITI. Seme as Case IL, but with gate in the
closed position.

(4) Case IV. Flood stage condition with water to the
top of the gate, Uplight assumed as full head to the face of sheet
piling on riverside and varying 1o gero at ground surface on landside
by creep method.

-(5) Case V. Same as Case II and Cooper E 72 maximum train
loads applied to the toe.

13



(6) Cage VI. Same ag Case II and Cocper E 72 maximum
train loads applied to the heel, .

d. Concrete Abutment Design. The abutments sill and base

- 8lab for all three railroed gates are similar, except for depth and

applied loads. Foundation conditions permit gate No. 1 to be founded
at Elevation plus 8.0 m.s.l., the other gates must be carried to a
lower elevation because of poor meterial. The base slab of Reilroad
Gate No. 1 has been divided into a series of five strips, and ana-
lyzed for each condition of loading. Computations for Case IV load-
ing for the strip at landside edge, assuming the strip is a beam on
an elastic foundation and the end reactions taken by the abutments,
are included in the Appendix for Gate No. 1, The computations were
mede using E. P. Popov's method of "Successive Approximations for
Beams on Elastic Foundation," (ASCE papers 1950). Reinforcing re-
quirements in the transverse direction are minimum, Computations
included in the-Appendix show the computer printout of the program
developed for this analysis. The other strips and similar strips

in the other gates will be investigated in a similar manner.

e. BSteel Gate Design. The skin plate ig designed to span
continuously over the supporting wide flange members using A36 steel,
The plate will be 1/4" thick minimum to 3/8" maximum for the various
gates depending on the height. The horizontal wide flange members
will be ‘A36 steel spaning between end posts on each side of the gate.
At the hinge end, the end post spans as & beam between top and bottom
hinges where the reaction will be taken into the abutment. At the
opposite end the vertical post will transmit the load directly to the
abutment by means of a bearing bar. Computations included herein are
for Gate No. 1. The remaining gates will follow a similar procedure.
However, at Gate No. 2B due to the shallow depth and L2'-6" length of
leaf, it may be necessary in the detail design of the hinges to
heighten the end post thus widening the distance between hinges.

From the top of the post, a dlagonal member will be carried out to

" some advantageous point on the gate. This will also require some

modification of the abutment at this point in order to accommodate
the higher post and hinge.

14, MISCELLANEQUS DRAINAGE STRUCTURES. Where drainage gate struc~
tures are required for plpes passing through the protection or are
located in back of the protection, they will be designed for maxi-
mum loading conditions that can be applied.
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H. MECHANICAL DESIGN

15. GENERAL. Plate 12 shows the general arrangement of pumps

and other mechanical equipment, and Pages M-1 through M~-16 show
punp computations and curves. Electric service is not considered
adequately reliable at any of the stations for electric motor drive.

16. PUMPING EQUIPMENT. All pumps will be driven by diesel engines
through right angle gear units. The pumps will be vertical, fixed
blade, propeller or mixed«flow type of standard construction using
steel columns and discharge elbows, cest iron bowls and suction
bells, cast steel or bronze impellers, stalnless steel pump shafts
and bronze bearings. Each pump will be provided with manually op-
erated centralized lubrication system. All pumps will be capable
of operation against all river stages up to the top of the dike.

Trash racks are not required &8 all inleta to the. drains
leading to the sump are adequately screened.

Three pumps will be provided'with each pump having e capacity
of 66.7 c.f.s8. (30,000 gpm), one-third of the required gstetion ca-
pacity, ageinst the standerd project flood with suction sump at low
water elevetion. Each pump will discharge over the top of the dike.
Three sluice gates, one located in front of each pump, will seal off -
the pump sump except when opened for activatlon of the station., Getes
will be sized for en entrance velocity of approximately 2.5 f.p.s.
with all pumps operating. A siuice gate will be provided on the river
side of the dike to close off the gravity flow conduit.

17. SLUICE GATES. All sluice gates at the pumping stations will be
seating pressure type of standerd cast iron construction with bronze
seels., Manually operated floorstands will be jinstelled for operation
of each gate. A portable electric coperstor for attachment to the hand
crankshaft will be provided to reduce the time required to operate the
gates,

.18. TRAVELING CRANE. The station will be provided with a hand-opera-
- ted, single girder, traveling crane with a low headroom, and hand

operated chain holst of capacity required to handle the heaviest
piece of equipment.

19. SUMP PUMP. An electric motor-opefated wet pit type sump pump

will be provided in the pumping stetion for dewatering and for
handling any leaksage into the sump.

.15



20. HEATING. The station will be equipped with gas or oil~fired
warn eir furnace thermostetically controlled to maintein inside
temperature at 55°F, In addition, a hmmidistat will override the
thermostat to operate the heater ag necessary to malntain the rel-
gtive humidity at not higher than 50 percent.

21.. VENTIIATION. A small fan with ductwork will be provided for
ventilation of the sump. The diesel engines will be radiator cooled
with each radistor connected to exterior wall louver by ductwork to
prevent short circuiting of cooling air. Inlet louvers will be pro-
vided for eir supply to the radiators. '

22. WATER LEVEL INDICATORS. Indicetors for both the station sump
and the river water levels will be provided in the station.

I. EIECTRICAL DESIGN

23, ELECTRIC SERVICE. Electric service will be obteined from the
United Illumineting Company at 120/240 v, 3-phase, h-wire. (See
Plete No. 13.) The service will be extended from existing lines
overhead to the station.

24, INTERIOR ELECTRICAL FEATURES.

8., Wiring System. All conductors wiil have heat and moisture
resisting type insulation and will be installed in rigid steel con-
duit,

b. Communication System. Conduit will be installed for use
by the Southern New England Telephone Company in providing telephone
gervice.

¢. Emergency Lighting. Battery-operated emergency lighting
unit will be provided.

25. ELECTRIC LOAD DATA.

Item Conn, Demand
Sluice Gate _ 2.6 hp
Sump Pump : 1/3 np
Fan - - 1/4 hp

Furnace - 1/2 np .5 kva

. Lighting & Receptacles 3 kva 2 kw

Totq.ldema.ndload..---.....E.Skva

16



J.__COST ESTIMATES

26. ESTIMATES OF COST. The estimated cost of the project is as follows.

"It .has been revised to reflect the changes in unit quantities and unit

prices due to more advanced design a.nd from data obtained from recent bid
openings, respectively.

FIRST COST
(August 1968 Base)
TABLE NO, 1
Total
Ttem : Quantity Unit Unit Price Amount  Amount
Lands and Damages : : ' $240,000
. Reloeations . 7
Utilities S o $lh, 000
Contingencies © 6,000
Total Relocations , 50,000
Levees and Floodwalls.
Site Preparation 27 Ac.  L.8. 25,000
River Control - 1 Job L.S. 100,000
Excavation, _

Unclagsified - 165,000 C.Y. 1.50  2k7,500
Impervious Fill 260,000 C.Y. 3.00 780,000
Compacted Random 70,000 C.Y. 0.75 52,500
Dump Random Fill 500 C.Y. 0.20 100
Dump Gravel Fill . 5,300 C.Y. 3.50 18,550
Compacted Gravel F:i.]_'l. - 5,000 C.Y.. 3.75 18,750
Compacted Proc. ,

Gravel Fill 13,700 C.Y. 4,00 54,800
Compscted Sand Fill 38,000 C.Y. 3.00 114,000
Class I Stone Protection 17,000 C.Y. 15,00 255,000

. Clags IT " 27,000 C.Y. 15.00 L05,000
Class IIT " " 1,600 C.Y. 15.00 2k, 000
Class IV " " 1,100 C.Y. 15,00 16 500
Filter Sand h,loo c.Y. 3.50 1& 350
Class I Gravel Bedd:l.ng © 7,900 C.Y. 6.00 lr(,b,oo
Class 2 " . 17,000 C.Y. 5.00 85,000

17



Ttem

TABLE NO, 1 (Cont'd)

Levees and Floocdwalls, Conttd.

Road Gravel

Topsoil

Relief Wells,
Naugatuck
Housatonle

Steel Sheet Plling .
Cofferdams 2-32
T-wall 2-27 '

RR Structure No. 1

RR Structure No, 2

RR Structure No. 3

T-Wall at RR Structure
Concrete
Steel Reinforcemént

T-Well at Bridge St.
Concrete

Steel Reinforcement -

Excavation

Concrete =~ Box Culvert
& Gate Structure
Complete, 6'x6!
Steel Reinforcement

Slulce Cate, Installed

Complete, 6'xH'
Flap Gate, Installed

Complete, 6'x6"
Access Bridge (6'x6')
Concrete -~ Box Culvert
- & Gate Structure

Complete, 8'x6*

Steel Reinforcement
Access Bridge

Sluice Gate, Installed

~ Complete, 8'x6"
Flap Gate, Installed
Complete, 8'x6’
Cement -
Remove 24" Storm Drain
18t Street
Storm Drains
5" R.C p,
8"
1] "
gZu "
60!! i
66!! "

Total
- Quantity Unit Unit Price Amocunt Amount
1,000 C.Y. 3.25 3,250
. 7,800 C.Y. 3.50 27’300
8 Ea. 5,000,00 40,000
8 Ba. 5,000,00 40,000
43,600 S.F. 5.00 218,000
16,400 8.F. 5,50 90,200
1 Job L.8. 93,690
1 Job L.S. 283,325
1 Job L.8. 132,7ho
No. 2

220 C.Y. 80.00 17,600
. 39,600 Lbs. 0.17 - 6,732
1,610 C.Y. 70,00 112,700
289,800 Lhas. 0.17 49,266
9,000 C.Y. 2.50 22,500
4o .Y, 70.06 30,800
44,000 Lbs, 0.17 7,480
1 Job L.S. 8,000
1 Job L.S. 1,000
1 JOb ‘ I-Ioso 3’900
580 C.Y. 70,00 40,600
58,000 Lbs. 0,17 9,860

1 Job L.S-. 3 900 .
1 Job L.8S. 12,000
1 Job L.S. 8,000
8,700 Bbls. 5.00 43,500
1  Job . L.S. 300
115 L.F. 10.00 1,150
370 L.F. 11,25 1; 160
310 L.F. 17.50 5, *420
205 L.F. 50,00 10,250
240 I.F. 55.00 13,200
325 L.F. 65.00 21,150
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TABLE NO. 1 (Cont'd.)

S
Total
Tten  Quantity Unit Unit Price Amount Amount
Levees and Floodwallg, Cont'd,
Std. Drein Manhole 9 Ea. 700,00 6,300
Connect Existing Storm
Drain to New D,M.H. L Ea. . 50,00 200
Under Drains
6" B.C.C.M. ' 790 L.F. 3.00 2,370
8" " P 1’175 LOF. h. ll-,TOO
10" " 55 L.F. 5.00 275
Under Drain Manhole 5 Ba, 250,00 1,250
Observation Risers 13 Ea. 100,00 1,300
Press. Cond. Storm _
36" R.C.P, ' 15  L.F. 25.00 375
Spec. Menhole . 1 Ea. 3,000,00 3,000
Conduit Intake Structure 1 Job L.S. 1,000
Special Drain Inlet :
Structure, 1lst St. 1 Job L.S. 1,000
Remove Existing Storm Drain -
Lines under Protection 620 L.F. 2.00. 1,2ko0
Connect Exiesting Stom
Drain to New Interceptor . '
Storm Drain (12" R.C.P.)} - 50 L.F. 8.00 400
Connect Sanitary Sewer :
Effluent Pipe to New Inter- ‘
ceptor Storm Drain 1l Job L.S. 100
: $3’7 ’933
Contingencies | 533,067
Total Levees and Floodwells $k4,330,000
Pumping Station | 1 Ea. L.8. $260,000
Contingencies: 10,000
Total Pumping Station $300,000
Enginee’ﬁ'."ng and Design 500,000
Supervision and Administration 380,000
TOTAL PROJECT CONSTRUCTION COSTe « « » « « o $5,800,000
Ny
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K. ECONOMICS

27. a. General, Derby is a small city in one .of the most densely
settled and highly industrislized sections of the State of Conmect-
icut. Physically limited in size {only 5.5 squere miles in ares)
the city's economic development has also been restricted in the past
by a topography which has confined commercial and industrial active
ities to the flood plains of the Housatonic and Neugatuck Rivers or

“the areas just above the flood plains along Routes 8 and 34,

There has been some increases in the industrial sector of the
city's economy in the recent past and manufacturing is still the
largest employer. There has been an increase in population, some
5% between 1960 and 1966, and a corresponding increase in housing,
an amezing growth considering the limited emount of land available
in & city with a density of over 2,200 people per squere mile in
1960. Derby's location, only ten miles from the major cities of
Bridgeport and New Haven and only 17 miles from Waterbury, is such
that there will be a continuing demand for all available land and
pressure to increase the utilization of presently occupied land,
some in the flood plain, to the greatest extent possible,

b. Flood Losses. Recurring losses in the area considered for
protection amount to $4.5 million at current (1968) price levels,
This represents an increase of 50% over the losses reported in the
project document, The increase in losses refiects (1) a change in
alignment of the Naugatuck River dike giving protection to four ad-
ditional facilities and additional railroad itrackage; (2) a change
in use in one of the more sizeable properties on the Housatonic
River bank with substantially higher losses now possible and (3) &
chenge in price level.

Annual losses in the project area amount to $34h,000 at 1968
price level., These losses reflect the operstion of all authorized
projects in the Naugetuck River Basin,

Annual losses in Derby grew at & rate of 8,7% annually from
1962 to 1968, . The increase was due primarily to more intensive ecow
nomic activity in the flood plain. While it is unlikely that this
rate would be maintained over a long period due to physical limita-~

" tions of the flood plain, it can be expected that a further growth

in losses will take place before the project is placed in operation
in 1971, Annual losses and benefits have been projected to grow at
& rate of 5% annually over the next three years.

c. Annual Benefits. Construction of the Derby project will
give protectlion against -the Standard Project Floeod as modified by
all authorized projects on the Naugatuck River. The project is
credited with benefits for flood damages prevented in all floods
up to and including the S.P.F. Benefits in 1971 will amount %o
$396,000.
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d. Annual Costs. - Total annual charges amounting to §212,900

. are summarized below,

ESTIMATED ARNUAL CEARGES

(loo-rear Life 5

LOCAL PROTECTIOR WORKS

DERBY LOCAL PROTECTION PROJECT, CONN.
HOUSATONIC AND NAUGATUCK RIVERS
HOUSATONIC RIVER BASIN

Ttem - Total
No. Ttem Cost Cost

1. Federal Investment

a. Pederal FLrst CoSteeevesvsvesces  $5,510,000
b. Interest During Construction ‘

: (1a x 0.0325 x £+ 7) (7= 2 yrs)

¢. Total Federal Investment _

2. Pederal Annual Charges '
8. Intereat (1C X 0.0325)sccecssses

b. Amortization (1lc x 0.00138)
¢, Total Federal Annual Charges

i I

;

3. Non-Federal Investment -
a, Contributed undS..c.csesconvevee
b. Lands, Basements & Rights=-of=Way
¢, Improvements by Local Interests
d, . Total Non-Federal First Cost

i

e, Interest During Construction
(3d x 0.0325 x -& f1') ‘
f. Total NoneFederal Investment

i

i, Non-Federal Anmual Charges _
a. Intemat _(3f10.0325 sseegeseta
b, Amortization (3f x 0.00138)e....
' ,c' Hl.in‘temce anﬂ.‘Oper!.tion.uun
d. Interim Replacements (1)..cecoes
e. Net Loss of Productivity (2)....
£, Total Non-Federal Annual Charges 20,1

ik

E

E

5. Totel Annual Charges (2c + 4f)

6. Totel Annual Benefits

:

28. BENEFIT-COST RATIO. The ratio of benefits to costs is 1.9 to 1.
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NED FORM 223
27 Sept 49
Derby

SUBJECT

._4oc:0/

NEW ENGLAND DIVISION
CORPS OF ENGINEERS, U.S. ARMY eace OM-2.
Forofectr/orz L

\ APUTATICN
S

COMPUTED BY

JEe Taoe Lhed Wall/ -
/M“Zz ' =

DATE Mﬂjf /{5-&" _—

CHEGKED BY

LOADING CONDITIONS:~ #1

WATER TO TOP OF WALL

#2 WATER 3 FT BELOW TOP OF WALL

#3 WATER DOWN 50PSF WIND LOAD ON LANDSIDE
ALL UNITS IN POUNDS AND FEET :
INSTRUCTIONS t~mwe- :

‘#1 SET MAGNITUDE 7. DECIMAL 2

CGONTROL MODE = AUTO, PROGRAM MODE = AUTO
SWITCH» ANSWERS ONLY ON, AUTOMATIC TAB
READER & PUNCH @ AUTO

TO CLEAR: RESET MEMORY, ((=

 #2
#3
#4
#5
ENTER FOLLOWING ITEMS:

HEIGHT OF WALL (FROM BOT. OF BASE)=35.5

WEIGHT OF CONCRETE =150
S " WATER =62.5

EARTH (SUB) =67

LATERAL ACTIVE EARTH PRESSURE KA=.33 .

HEIGHT OF RIVER SIDE HORIZ. PROJECTION OF BASE=6.0
" ** EARTH RIVERSIDE =6.0 .
. b i RIVERSIDE STEM=6.0

(2] L3

"% m  LANDSIDE =130 ++0000
. +0000
DIMENSIONS (FEET)t---=--
WIDTH BASE = 33.75
HORIZ. PROJ OF BASE = 640
WIDTH OF STEM @ TOP = 1.5
" " L 9 ) ” OF BASE - 3 . 60
" = BASE @ HEEL & TOE = 1.5
HEIGHT OF STEM RIVERSIDE = 28.00
Coon re " LANDSIDE . = 27+61
& “ w  TAPER = 12461
" “ »  STRAIGHT = 15400
e " BASE SLOPE . = 6+38
THICKNESS OF BASE AT R. STEM = 3466
. (1] " 4 1" L. STEM = 3. 37‘ -
HEEL TO RIVERSIDE STEM = 20.25
TOE *“ LANDSIDE = = 9.89



NED FORM 223

NEW ENGLAND DIVISION

27 Sept 49 CORPS_OF ENGINEERS, U.S. ARMY pace LM-3
SUBJEST ” = oyt /s on

__IMPUTATION e 7:4;@ /E/dl’/ Wﬂ// ' : U
COMPUTED BY L. W CHEGKED BY DATE /%u Soe

CONCRETE ONLY$~--~-

LOADF MOMENTH#FT

c1 = 6212.50 7920937
cz2 = 1988.00 2246319
C3 = 3037.50 20503.12
Cq = 2587.492 23287+ 49
€5 = 455625 10764140
Cé = ‘329062 66635415
CONC= 2167237 319739.75
CUBIC YARDS/LF OF WALL =
CONDITION #13==n-
CREEP RATIO = 3+34

+VERT# -VERT# ~ +HORIZ#
CONC= 2167237
WEL1= g8621.28
WEL2= 215.35
WERI= 407025
WER2= 4070425
WR1 = 3543750
WR2 = 379687
WLl = 8042.24
Uur = 39734.35
uz2 = 175T4.22 .
Pl = 39382.81
FPwg =
PW3 =
PWa =
PR1 =
PR2 =
SUMS= 87480+ 01 57308.58 39382.81
SUMV= 30171.43
SUMH= .o : =+0Q
CSUMM=
M/V = 9.84
SBL= 2010+586P5F.
SBR= -222+62PSF

IF SBR IS NEGATIVE THEN SBR =0 & SBL
BEARING LENGTH= 29+54F T

L

-HORIZ# +MOMENT#F T -MOMENT#FT

 319739.75
4266738
9701.64
B2422.56
109896.75
837210.94
102515462
39801.66
9050{04
B535+52 41255.05
752172 '
3326.80
1063069 51381.71
9368.04 ’
39382{81 1645643ﬂ12
297!65{01
2Q42f22PSF‘

67051723
395420417
214417.53

24027+74
14169474

2992570

1348478.11



NEW ENGLAND DIVISION

N PURM ££L0
27 Sept 49 CORPS OF ENGINEERS, U.S. ARMY race M- .
supueor L2 Frotaction '
comeutation /e 74 pdt Floed Hal/ - ——
\__AOMPUTED BY 45\/ W GHEGKED BY DATE M‘;‘z ’75F
CONDITION #2:
CREEF RATIO = 4.20 : B
+VERT# -~VERT# +HORIZ# «HORIZ# +MOMENT#FT <~MOMENT#FT
CONC= 2167237 - : 319739.75
WELLl= 8621.28 A2667«38
WEL2= 915+ 35 9701.64
WERI1= 4070.25 82422456
WER2= 407025 109896475
WR1 = 31640.62 747509477
WRZ = 3796.87 102515+582
WLl = 8042.24 '39801.66
WLZ2 = 853.87 9050.04
Ul = ' ' 37855.97 i 63881953
Uz = 15349.35 345360455
PWl = ' '33007.81 146701.39
PH2 = ) 8132.02 39304.78 e
PW3 = 71664157 | 22891.87
PW4 = 2905.63 - 1237587
PR1 = 786%.33 38035.12 C
PR2 = 6934.66 . 22152.39
SuMs= B3683.14 53205.32 33007+81 33007+81 154064509 118830160
Sumy= 30477.81 B S ' ‘
SUMH= =+ 00
SUMM= 352343.49 |
M/V = 1156 '
SBL= 1756 «21PSF
~ SBR= 49.8TPSF
CONDITION #33=m==a
WEIGHT OF EARTH(SATs)=130 :
HEIGHT OF EARTH LANDSIDE PLUS SURCHARGE=16.0
NO CREEP | o
_ - +VERT# =VERT# +HORIZ# =HORIZ# +MOMENT#FT ~MOMENT#FT
CONC= 21672.37 : : : 31973975
WEL 1= 20588.14 101892.26
WELZ2= 2185.92 23168.11
WERt= TBI97.50 159924437
WERZ= T89T7«50 213232+50
"WIND= 580455 13530.16
PEL1= 65692.058 38319+53
PEL2= 4796+ 45 15322.01
PEL3= _ 875454 3729416
SUMS= 60241 45" 1282162 869806.71 19051.18
SUMy= 60241445 . ’ ‘ )
£ MH= -12821.62
S iz 85075%5.52
H/V = =21 '
M/V = 14.12
SBL = 2658.38PSF
SBR = 911.48PS5F



27 Sept 49

061'._/)4 éa_ciz rmorec Y/ o

e

CORPS OF ENGINEERS, U.S. ARMY

PAGE ﬁ/ﬂ'é

SUBJECT

Tes 7’1pL F/g_i_&//

COMPUTATICN

IMPUTED /1L 5%y CHEGKED BY DATE /Wf,;r’ /75F
“_JASE 1’ LOADING - STEM -
ENTER FOLLOWING ITEMSt===-
HEIGHT OF EARTH ReSe =640
HEIGHT OF WATER ReSe =28.0
HEIGHT OF EARTH L.S. =13.0
WEIGHT OF EARTH =58 .
DIST D IN VLBS M FT LBS AS SQ@ IN V #/5& IN
0 = 39.72 23227.19 222347.27 3+76 44478
1/5= 5060 28452 15157447 115784.87 2473 '
2/5= 1120 1732 8820400  49392.00 1.92
3/5= 16+.80 14.50 3920.00 14634466 RYYE
CASE 3 LOADING - STEM
ENTER FOLLOWING y _
WEIGHT OF EARTH =180
HEIGHT OF EARTH LeSe=16
HEIGHT OF * ReSe=3.0
HEIGHT OF WIND LOAD =16.0 -
0 = 39.72 840.75 1622379 27
1/5= 5460 28.52 817.84 11581.86 27
2/5= 11.20 17.32 800.00 7040.00 «27
3/5= 160.30‘ 140 S0 56000 3135600 014
CASE 1 LOADING LANDSIDE BASE
ENTER FOLLOWING ITEMS
LENGTH OF BEARING . =29.54
BEARING =2042.22
HEIGHT OF WATER =35.5
" * EARTH =13.0
WEIGHT OF EARTH =58 : ‘
DIST D IN V# MFT LBS AS S0 IN V #/58 IN
STEM= 35.98 ~10868.86 =59178.76 ‘=1.10 “28.25
1/3= 3.29 28448 ~-7971+469 =27898.09 -e65
2/3= 659 20499  =4348.73 ~7373+63 -+23
CASE 3 LOADING = LANDSIDE BASE ” o
ENTER FOLLOWING ITEMS: :
WEIGHT OF EARTH =130
HEIGHT OF EARTH =16.0
BEARING P (HEEL) =911.48
BEARING P (TOE) =2658.38
STEM= 35.98 428072  -4355.78 =+08
CASE I LOADING RIVERSIDE BASE
STEM= 40450 6631482 77518456 128 1531
1/3= 6475 31+83 562282  39859.94 B4 C
. /3= 1350 23.156 3881.65 12373+03 +35
CASE 3 LOADING RIVERSIDE BASE
STEM= 4050 ~5428.01 =30247.57 - 50
1/3= 6+75 3183 = ~1991¢61 =-13673.20 ~+28
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NED FORM 223 - NEW ENGLAND DIVISION

27 sept 49 CORPS OF ENGINEERS,, U:S. ARMY PAGE /Qzﬁ’-'?
SUBJECT ﬁ"'é‘I 4417/7 - —
PUTATION JE - ol - l/zc:mff-r of Gofe Moz ...
s
'&ﬁnpmeo BY A E AN CHECKED 8Y pate Vo //.r.'.(

ENTER FOLLOWING ITEMS:----

PROJECT NAME =DERBY LOCAL PROTECTION
STATION =VICINITY OF GATE NO 2
DATE =MAY 1968
HEIGHT OF WALL <(FROM BOT. OF BASE) =22.0
WEIGHT OF CONCRETE =150
" " WATER . =624+5
b * EARTH (5UB) : =67
" " EARTH (DRY?> ‘ =130
COEFF. FRICTION ' ‘2o 40
LATERAL ACTIVE EARTH PRESSURE KA =.33
HEIGHT OF EARTH RIVERSIDE =840
ad ™ - "  LANDSIDE . =80
-«00
DIMENSIONS(FEET)t~-~-~
WIDTH. BASE = 20.0
" 2 STEM@TOP = 15
* LSTEM @ TFOP OF BASE= 228
. " »BASE @ HEEL & TOE = I+5
* LBASE @ STEM = 2.28
HEIGHT» STEM = 19.71
" » STEM TAPER = 471
" » STEM STRAIGHT = 15
HEEL TO RIVERSIDE STEM = 12 00
= 5.71

TOE TO LANDSIDE STEM



NED FORM 223 ' 'NEW ENGLAND DIVISION

amy

27 sept 49 _,  CORPS OF ENGINEERS, U.S. ARMY pace DH-& ...

DATE Mﬁﬂr /s

SUBJEGT Lt = 7,
\/upumnoy' Jee 7:1:99: Eload ol - 1//’44’)‘9 z"zlf«r 07( é-(: *’e Ve 2
COMPUTED BY £ M CHEGKED BY
CONCRETE ONLYt==we==-
' LOAD#  MOMENT#FT

Ct = 4435+ 71 5655535
cz = 4300.00 . 45000.00
Cc3 = ‘ TO7e14 565714
C4 = 33673 5451.89
CS = 27780 3823.14
ce = 269.38 3540.52
CONC=

CUBIC YARDS/LF OF WALL=

CONDITION #fsmwwesa

CREEP RATIO= 2.00 ‘

INSTRUCTIONS: =~~~~~=SET DECIMAL 1 .
+VERT# " «~VERT# = +HORIZ#

COoNC= 10526.7 ' o

WR1 = 147857

WER2= 6105

ER3 = - 4594.2

WEL1= 42285

WEL2= 2907

WEL 3= 239.8

WEL 4= 1017

b1 = : 15000.0

uz = 625040

PWR = 15125.0

PWL =

PEL =

PP =

SUMS= 353781 2125040 151250

SUMV= 14128.1# '

SUMH= . -~ Q#

SUMM= ,

H/v =gail -0

M/V = 14+ 1FT

SBPL= 159040PSF

SBPR= " =177.2PSF

IF SBPR 1S NEGATIVE, THEN SBPR=Q & SBPL=

BRGL= 174FT

10526478  120028.06

© 3000.0 800040

;HORIZﬁg+MOMENT#FT ~MOMENT#FT

120028.0
88714.2
2442.0
875657
T2489+7
5260.5
336344
14135
' 150000.0
4166646
110916.6 ' '

12125.0 323333

15123.0 432194+ 1 2319999

200194{1#?1

1615«5PSF
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NED FORM 223

" NEW ENGLAND DIVISION

27 Sept 49 ' CORPS OF ENGINEERS, U.S. ARMY sace D9 .

SUBJEGT Lt L [ Ha Xl . A
nnon _T@e” Tyos  FAfosd (el - Vicwn ¥y of (gare Ao 2 —

“volPuTED BY HeEw Y CHECKED BY DATE /46473‘ Wil

CONDITION #2 W/ PASSIVE PRES.

CREEP RATIO=
+VERT#

CONC= 10526.7
WR1 = 12535.7

. WER2= 6105
ER3 = 459442
WEL1= 422845
WELZ2= 2907
WEL3= 2398
WEL 4= 101.7
Ul = .e
ugz = ve
PWR = ve -
PUWL = . ew
PEL = .
PP = .
SuMS= 33128.1
SuMy= 14288.8#
SUMH= l .o
SUMM= e
H/V =241 ~e(
M/V = 12+3FT
SBPL= 1227.8PSF
SBPR= 201.0PSF

L

CONDITION #3 s=====~-

NO CREEP

+VERT#
CONC= 10526+ 7.
WER2= 6128
ER3 = 8914.2
WELt= 42448
WELZ2= 2918
WEL3= 2407
WEL 4= . 1021
PEL = o .e
PER = e
PWND= .s
PSUR= ..
SUR = 2535.0
PP = oo
SUMs= 274685
oM = 2TA468.5#
k._,““'{= ..
5UNM= .
H/V = -0
M/V = 104FT
3BPL= 1552+«9PSF
5BPR= 1193.9PSF

2.5
~VERT#

* e

LN
L
[ X}
LR J
[ N
[ X 3
1392845
491047
* %
oo

18839.2

L ]

~-VERT#
LR
* e
L
...
,'
Q.l
* e
L
L
v.

L

.e

tomuwwn

+HORIZ#
112812

L J

11281.2

= 0#

L

+HORI Z#
*e

.e
137248
..‘

1372.8

=1 729«6#

-HORIZ#

~HORIZ# +MOMENT#FT ~MOMENT#FT

*s
.o
oo
.e
se
e
oe
P
.s
P
P

278547

8495+5

11281.2

LK 2
.‘ .‘
l‘ .l
.o

* s

L

13728

70040
102946

[}
310244

. s

379225.3

120028.0
75214.2
244240
2756547
7248947
526045
336344
14135 .
T4 13928547
.o 32738.0
T1447+9 ‘
ee TA28+5

e 2265447

2021071

177118{2#?T

+MOMENT#FT ~MOMENT#FT

120028.0
245144
5348547
7276946
528048
337644
1419.0

.  ee 365608

3660.8 -

e 10500.0

. oo 411844

424512 ‘ '

de &4l 0

304933.2  18279.2

2866544 0#F T



NEU FURM 220 " ! NEW ENGLAND OIVISION

27 sept 49 | . CORPS OF ENGINEERS, U.5. ARMY | ) i/
SUBJECT _M ‘ "ﬁﬂ. : ‘ . . L

_ AGMPUTATION _&_Mﬂd_m% - Vicrini "j oF é‘afa Nao 2

. \__OMPUTED BY ”‘/5 A ONHECKED ov . : . DATE Mﬂ'? i //Qéf

STEM DESIGN: CASE l'I
X MEASURED FROM TOP OF STEM @ 1/5 PE'Ss REINF @R« 5.FACE» 345"MIN Cove

X FT  SHEAR# MOMENT#FT D REQGD" D GIV" SHEAR,PSI REINFX10

“19-7 } 11594»2' 79‘80;6 2208 : 2309 4003 2209

C=15.7 TT172«6  40861+0 163 160 40+ 3 176

=118 437149 1723649 106 ° 1445 25.1 842
=78 1942.8  5106.4 . 5«7 1445 111 2¢4

=39 485.5 638.0 . 20 . 14{5 2e7 «3

TOE DESIGN: : ' : e ‘
X MEASURED FROM L.S. TOE @ 1/3 PT'S» REINF @ BOT FACE» 4.5" MIN COV-'

=547 - “B464+8 =19213.9  11.2 2249 307 = 58
~3e8  -541044 -8B31.7 Te6  19.7. 28.7 3.0
~149  ~2588¢2 =2279.7 3.8 . 1646 1249 -
HEEL DESIGN: | o S -
X MEASURED FROM ReSe HEEL @ 1/3 PT'S» REINF @ TOP FACE, 3.5 MIN GOV.
“11.9  498T.9 ~3702947 15.6 23.9 1743 107
-7¢9 . A184.2 ~-18362.6 1069 20T 167 6.1
| ‘ -3.9 T 2423.8' ;°$8g4q8“[ ‘ 15761 ! 17'6 N :.tlﬂaf ]‘i'*&ja

S'PEM DESIGN: CAsE. *3 |
X MEASURED FROM TOP OF WALL @ 1/3 PT'S:REINF@L S FAcE,a.svmxu cov.

X FT SHEAR# MOMENT#FT D RE@D* D GIv® SHEAR:PS_I REINFX10

~19¢7 . ~1435.2 <~10999.3 8¢5 23.9 a.9 3¢1
=13s1  =657.Q0 -4316.6 5¢3  14.5 3.7 .0

=6+5  =328.3  -1078.2 246 1445 148 .5

TOE DESIGNi - - S -
X MEASURED FROM L.S. TOE & 1/3 PT'S, REINFOTOP FACE IF +M» 3.5"MIN COV.

.57 -19341 -87347 2.3 -22.9 o7 . .p

=38 =203.8 - ~483+5 17 =197 - 8 el
=le9 " =139+4 ~144.6 .9 “1646 6 . 0

EL DESIGN:
\k/MEASURBB FROM ReSe HEEL @ 1/3 PT'S, REINFOBOT FACE IF +M, 4.5"M1N cov.
~1149  =2684.8  13712+0 9.4 22.9 947 40l
=7+9 =1523.3 538246 Se9 197  Bea 148

~3.9  =628.2  1167.2 2.7 1646 341 ‘4



MO FUKM ££ZD NEW MLﬁND DIVISION

27 Sept 49 conf's OF ENGINEERS, U.S. ARMY race ML/
SUBJEGT _&L’A&t_&.ﬂ_@ c/;an ,
OMPUTATION / /(/ Sqr 60?6 J/IWG/M/G /'\/11‘_ < :

|\ MPUTED BY 5 2% CHEGKED 8Y DATE Afa“/ L7

LOADINGt==~~-=-~RIVERSIDE WATER TO TOP OF WALL .
LANDSIDE WATER AT ANY HEIGHT : =‘
GRADE EQUAL BOTH SIDES
DRY AND SUBMERGED PASSIVE PRESSURE CONSIDERED DUE TO TeWe

ALL UNITS POUND*F‘EET ‘ _ 1\

YR FE
WGT OF EARTH(SAT) =130 ‘?3\%% -
KA T med . : } :
KP oo, =2 ) PPLY-PABS, (FPRS-FAYD
WGT OF WATER | 26245 == TN 13
WALL HGT ABOVE GRADE =10.0 N & e
LeSe WATER TO TOP WALL=15.0 IR o/ &
GUESS PENETRATION (X),(>ACTUAL)>=30.0 Vg, & i o \
o | IRk — %
. | \ S A o -
Xs Zs KP = 122405 . . 587 2 - (P |
' (L) pPLo-PaRs) éﬁeﬁ?f%éﬁl

FIND KP AND Z WHEN PENETRATION ¢X) IS GIVEN (MUST BE > MINIMUM)
LOADING SAME AS ABOVE ' o g

GIVEN PENETRATION (X)=25.0

X; Zs KP = 25.00_ 638 1.80
FIND POINT OF ZERO SHEARC(DIST.DOWN FROM GRADE)  =3X0 FT
FIND MAXIMUM MOMENT . - =M  FT-LBS
FIND SECTION MODULUS FOR FS=20000PSI | =SM  CU-IN
X0, M, SM = - 14.00  55147.70 33.08

. ‘ ,o .

: - eﬂeP/’?-'?}&m
PPLD= 234.65 se ME-3Z with  £35-0 P
PPRS= 121.83 | -
PALD= 52400 .
PALS= 27.00
.

END



NED FORM 223 ' : NEW ENGLAND DIVISION

27 Sept 49 CORPS_OF ENGINEERS, U.S. ARMY eace LAH/2,
~UBJEGT Yoy éj’ £ oty a2 !
__doMPUTATION ,7 2~ /. s .
COMPUTED BY ‘EW - CHEGKED BY i DATE A/‘7“1 /76¥
| &
—— Y ~ )
. . -7 Tl
| - -\r \_1
l /tv ‘ \ .
'%éf_‘/-r"_ —£4,
)
$
rel g D
Y S
b S -4
N o
Frame Conshnds  From. /-’cd //m—;/baof('
Nembir 4 . zo?‘ . 209 e /W,:.a
méc. ae ™4 Qe 956 - .;‘ ",' .75 4
Nember G6 Qg » 44 _45}( 797 i G4 aw: 2,08
NMember e o o .%mgair" eb _

C Chrry ;‘vcﬁr BT S 618 . Carry over tecter = T T
T P ress . 8.5 J/z Fpass . = /2,05
FE. /rr - e{ = .09«5.'4. /-'f% ca»e/ L = 0 1039

/%m// ot ontr A Fop ot ca»mé,/ " Z/a ’
| v Saub . 2erth o Fep af andwx v W22’ f
“ o Moist e:rv“v : o = 4.0

ot Jood « 2/x 62,50 27 wz/x‘m WAt WA /RO X/ = SFYI3
it Jood = SPBILN A /SYr )5 2 5G5S o



NED FORM 223 ' NEW ENGLAND DIVISION

27 Sept 49 CORPS OF sncmssns U. 8. ARMY : pace OM-/3
SUBJEGT c #lan ‘ ‘ »

" M/ GCOMPUTATION __._E u/f‘ ‘ . ‘
GOMPUTED BY . £ ” GHECKED BY DATE A/&'j] 256 F

B e Rt ‘_._:. R R el AR bt 4
Bl .

Pojrom /ﬂ/oe" \Oa%a‘ 1 -

h DESCRIPTION:~THIS PROGRAM DET’ERMINES REQUIRED RE~STEEL DUE BENDING
' AND DIRECT STRESSES FOR TOP SLAB,WALLS & BASE SLAB.

ALLOWABLE STRESSES: . F'C=4000PSI .

FC=1800PSI \
FS=20000PSI o o
s im £
v : : ¥
ALL UNITS IN POUNDS-FEET Case I - i"!ooﬂ stage, conduitem Py
. K ‘307 \/e.,,; Prodec‘- wei + a#ﬁ.if 'd+ edl"“‘\ .
ENTER FOLLOWING ITEMSt-===. . Pr-c”ure coef ke, 56 T3y obvert p!
PROJECT NAME = - ;,-; . =DDRBY LOCAL PROTECTION
STATION ; : : =PUMPING STATION CONDUIT
DATE : : =JUNE 1968 - , : L
CLEAR HEIGHT oF CONDULT OPENING =6. o . -
CLEAR WIDTH *~ - =840 S : | .
THICKNESS, TOP SLAB =1:75 i
. sWALLS | . 2145 f
had +»BASE SLAB : ml+TS 1

KEIGHT OF WATER TO TOP OF CONDUIT=21.0
HGT, EARTH(SUB) TO TOP OF CONDUIT=21.0

HEIGHT OF EARTH(MOIST) =11.0
. WEIGHT OF WATER 26245
" “ EARTH(SUB) 267
o *  EARTHCMOIST). | =120
EMBANKMENT LOAD FAGTOR . m1e5 .. \
LATERAL PRESSURE FACTOR ‘=.33 | :
ROOF CARRY OVER FACTOR 24618 ‘ L
ROOF STIFFNESS FACTOR = =651
ROOF FEM GOEFF. | ' 20954
. WALL CARRY OVER FACTOR =.711
WALL STIFFNESS FACTOR : 210405

WALL FEM COEFFe- ~  =.1039



NED:FORM 223 NEW ENGLAND DIVISION

27 Sept 49 ' RPS OF ENGINEERS, U.S. ARMY
. SUBJECT ___Dﬂg_—.éﬂz%&.ﬁif‘n '
\_/COMPUTATION _&q&}h4 S« ben  Candi? :

| PAGE -Qf_”_'_/.f
3

Vot ,o/ of c,’o»/mf/erare & Jé‘fx.?,sa /.3'59‘.({

A//V—-i

we

'Jféaﬁ'
. P

/3/06’//}4,«/
e3 C 0Y6 + . 0037)(/2 4_70) . 1276

741

R

rro(:q+vsa3

‘Y7Z '

7 &

‘Y72

2'70

z;ér-» ’.z. rm‘a e P8 e 74

COMPUTED BY A | GMEGKED BY DATE Aﬂ‘; ez "’cf
fFint-cut of %ﬁrfm gz;’_h.iwe‘r-r. o

CENTER LINE ROOF  WALLTOP WALLBOT . BASE

FEM MOMENT= 48779.1  ~18987.5 1991248  ~56004+5

FINAL MOM.= 33072+5 =33072+5 . 393717 =39371.7

-1 1791.6 267246 -2671.8  ~-1792.1

UALMD M0M93 . . 3+6 . "'od ‘ -‘co_poo_t.o:c& ;

SHEAR . = . 26911.1  10675:2  13147.7  30897.3

DESIGNg~====mm= "

ROOF HAUNCH DEPTH =67

WALL =1.33

| MS#FT SHEAR# AXIAL# D REGD" SHEAR,PSI REINF.XI0

ROOF B= 318877 -0 1310641 949 -0 bt

ROOFT= 27391.0 = 22662.0 1310641 941 6440 -d0

WALTP= 41433.5 8240.0  31160.2 11.3 25.9 -4.6
 WALMD= ~890.3 -e0 3346840 1.1 -s0 -17+1

WALBT= 4B451.2 10203.6 35775.8 122 32.0 -84 -

BASEB= 31767+8 . 260188 1600443 949 7640 -2

BASET= 35778.3 -0 16004.3 . 1045 -‘-iO 60:2

IF REINF. IS C-) USE MIN. STEEL

IF * " = aAND DREQD IS > D GIVEN, DESIGN IS OK

C/)ecff‘ Jéear éj Mm’ o/ /// OMM/a//ao;
Sind % S roof / J’((J’x V?J - 26 P/d”
269/0;\‘ r;::xz - 33072 Seo e /SYS
e 7% . / 2
P Ty “37 4 - LLoE - 0



R ) B - et 'B."‘A e ER Losis '3; -".‘\_.‘-..‘. Sl e

NED FORM 223 T New ENGLAND mwsuon o
27 Sept 49 : CM OFE“ME”. u.s. AM" . . . PAGE ’_ﬁ&:’;

. ger __.;Qﬂ..é N : &

i
SumPUTATION ,
o s , CHECKED BY DATE __ ¢ Zaqa /76 F

 Boze. JA:-A A T TR VO O T I A A
Flnd M | }[LW*”ff _ﬁmhfiﬁ;gjagé’,r;q:m?;;r"
i /mf M/'Tﬁ*'#aiu.i;'n- f-ww--—Jéﬁo“‘"’

_ RN :

COMPUTED BY

.. . R I } SRR

L

. S J U VO SO A S ki 4. SN TR
R .3a, &5‘7 x -  EStox T A ‘.3} 3 ‘” A )s“/ B

3
Tw NN
=

. pr 403‘7‘_'..._:__.‘

—i— .
'

A}

L BT
3 Y
]

“4!
>
LY

4.3 &
Co - } j
i ! 1

ENTER FOLLOWING lrsus:?--- -

PROJECT NAME . 3 =DERBY LOCAL PROTECTION
STATION . - =PUMPING STATION CONDULT
DATE ' | =JUNE 1968
_ CLEAR HEIGHT OF counuxt opsnrue 260 %
CLEAR WIDPH » - = 2840
THICKNESS, TOP SLAB Z1475
v . ,WALLS S 2145
» . ,BASE SLAB - =1.75
_ HEIGHT OF WATER TO TOP or CONDUITaD
HGT» EARTH(SUB) TO TOP OF CONDUIT=0-
HEIGHT OF EARTHC(MOIST) 232
WEIGHT OF WATER ' 26245
o « EARTHC(SUB) e
w . v EARTHCMOIST) . 2120
_EMBANKMENT LOAD FAGTOR 2145
ATERAL' PRESSURE FACTOR .33
\_<00F CARRY OVER FACTOR | 2,618
ROOF STIFFNESS FACTOR . 26451
WALL CARRY OVER FACTOR  me711 : - .
WALL STIFFNESS FACTOR = 21005 -
WALL FEM COEFF. 2.1039




'NED FORM 223_'”‘“

TUNEW ENGLAND DIVISION

%‘l
gt

bﬁ*:é .afﬂ‘ﬁa,gpanv i

et e B on i

27 Sept 49 CORPS OF ENGINEERS, U.5. ARMY pace . L2M-/b
SUBJEGT —%—/‘l‘a/ .gn'_/ec//d*‘:! s
PUTATION LA oo f I 1P A w i
COMPUTED 'BY /'f/’é- rad OHEGKED BY oate __ June /768
A Cosa & conl - | |
CENTER LINE ~ ROOF WALLTOP WALLBOT BASE
FEM MOMENT2  51852.8 - ~14234.9  15160.3 =-59078.2
FINAL MOMe= 32304.6 ~32304.6 38603+.8  ~3B603.8
-1 22173 3307.4 ~3306+7 ~221748
. WALMD MOM.: 366 -ol) ‘ "o.oo_‘o.ooo.olo-&
SHEAR 3, 28606e8  7724¢1 1019647 32593.0
DESIGN:-------- .
ROOF HAUNCH DEPTH 267
WALL ™ 21433 o |
’ ‘MS#FY SHEAR# AXIAL# D RE@D™ SHEAR,PSI REINF.X10
ROOFB= "34113.2 N 948846 1042 =0 ‘Be8 .
ROOF T= 23629+ 6 2409040 9488+6 - $% 6840 .8 -
WALTP= 4330643 5955.3 3312347 115 1847 -5¢1
WALMD= - 404046 . ~e0 35431.5 147 -0 - - =19s6
WALBT= 503241 79189 377393 12.4 2449 546
BASEB= 28378.9 27446.8 = 12386.9 943 8042 et
. BASET= 38003+ 9 a0 1238649 1048 -s0 g9
. IF REINFs IS C~) USE: MIN. SPEEL |
IF - ~'; - ann Dasoa IS > D GIVEN, DESIGN IS OK

-

L,..._‘T.. [EET
i H
i

f '; a
} -
]

i

P P T



NED FORM 223 _ ' NEW ENGLAND OIVISION |

27 Sept 49 ‘ CORPE OF ENGWEERS, U.S. ARMY PAGE .ﬁ”/?
ovagECT _-QQKJJMZMM? . : A :
__AUTATION o /r2g. . ' ' :

CONFUTED [ 34

iur ”zzywmhwwmwwnu ,

Woter_af | Flhsel 2/0 ”
éf f // \/a TrT prasisare

. ; | l .- .l_ . l [Lw...} ‘“_]‘..-} v o ook e L
‘EN'I’ER ?OLLONING I?EMS!---’-

PROJECT NAME x : *DERBY LOCAL PROTECTION
STATION | | =PUMPING STATION CONDUI®
DATE =JUNE 1968 -
CLEAR HELGHT OF connuxr OPENING 26+0
CLEAR .WIDTH » - x8.0
THICKNESS, TOP SLAB SRR %1475 | R
" »WALLS © 8¢5 g |
»  ,BASE SLAB 21475 : ; ;
HEZIGHT OF. WATER TO TOP .OF ‘CONDUIT=21.0 :
HGT, EARTH(SUBY TO TOP OF CONDUIB=21.0
HEIGHT OF EARTHCMOIST) T a11e0
WEIGH? OF WATER . =6245 | :
e w EARTHCSUBY =67 - | o
»  ®  EARTHC(MOIST =120 | “
EMBANKMENT LOAD FACTOR ay
'LATERAL PRESSURE FACTOR i : '
. RaOF CARRY OVER FACTOR 2.618 - - D
_OF STIFFNESS FACTOR | 86e51 [
ROOF FEM COEFFe . | 2,0954 | o |
WALL CARRY OVER FACTOR 2.711 S 5
WALL STIFFNESS FACTOR . 210+05 - o g
WALL FEM COEFF. R =e1039 “ : 1.
P : - P ’ : : ! “ J]

; § v e
y 1 i ' i

{



NED FORM 223
27 Sept 49

f‘,uaJEcT ____&Q_Cé j

UTATION
W
cdﬁﬁbTED BY

" OGse 2T T

CENTER LINE

Loca

it ing itetisn. Candui?

 MEW ENGLAND  DIVISION

CORPS oreuomeess

U, S. ARMY

PAGE Mff

7

CHECKED BY

Senwe /5¢¢

.

Cor

ROOF WALLTOP

FEM MOMENT=

FINAL MOMe=

370395

. 3178241

~28420+8

=31782+ 1

-1

 WALMD MOM@=
SHEHR $  20
DESI GN ‘-------_” .

ROOF HAUNCH DEP?H

63140 94107

3{7 9;0

434.5 165694

=e67

|

T T T

WALLBOT
© 29673+ 4

38Bi29.4

=941.40

—T

BASE

f44264{9

-3812944
" -63145

~sssssvanes

195038

WALL b

ROOFB=
ROQF T=
WALTP=
WALMD=
- WALBT=
BASEB=
BASET=

MS#FT

23692.2
33615.9

33193.9

69136
39990.3
37635.2

‘31033

w.o

172080
. .1288642
. =0

' SHEAR#

15041.5

. 2056448
=0

AXIAL#
203165
203165
23661.0
2596848
2827646

' 2390244
23902+ 4

D RE@D™

2794246

IF REINF.
iIF v

IS (=) USE MIN.

:SEEEL

* AND DREQD IS > D GIVENa

244207

8.5

1041
- 101

- IY
11e1
107
9.2

DESIGN IS OK

,EHI_JW*&?MJM

B S W bl

1 '} = }
; ._mwh‘y_unw,, ‘‘‘‘‘ I A I | E §
I. T ,.,._..A[‘--Hv —— - ,,,i...u. el ,."k, - . .(_. :,‘.).-‘.. ——
} ISP N WO S ot -
: e e e .A - PN S N == T i - t“.-. - i»

o g v e
R | il ]
b 0 S T VAR U AN VU TS 109
LT ' N
i %,% o ok - ﬁmmme”i iw;mrgm A
Lo - . b mi.qwﬂ b L-L‘?-!-{
o T AR R
TR oL [ T T R S
%”\v;" Pl %”T”? ‘ ;wjmmrT;fuﬂﬁmf- ]wyﬁmiuﬁ -

R ST TR O S OO SRS S-SR SN R U IO N SO SN NUOY W DRI SN NS S S

A O R A O R ! A | ; l T
: ‘ Lo oo [ S S A

I T T I R T WO R ; O

SHEARsPS1

o0
484¢6
4005

-;0
4743
6041

-iﬂ ‘

. : t P ) .
B e

e s s ey

e

REINF +X10

.-;7
-Z2e¢2

‘;3;0

~9e6

=36

5251
=8




NEW ENGLAND DIVISION

GORPS OF ENGINEERS,

svseer . LZERLRY. LIcah FRITEEIV/IN
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ence U 7.

U. 5. ARMY

Maerct /9%x

DATE

/

& 87:/_

CHEGKED BY

(ZATE _ NO

Ldre £add>
EJ/M

MPUTATION

N

COMPUTED BY

jIBESREEE| |y .

RTINS
01

-

1201

1
.okl

P

S AT RN NS 0 ARSI 1 R A
| I B e N7 SRR N =
-+ S St B T s L B T e S e | B
< - lf ERE=— N 1 N TR, ¢
B “ NI I E T R
I ez ey
_ s S R T I < |
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!

ok

Fl-
Fe
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 wegkts
Waijff ?/ : ujd}{:‘l‘]

A
CAE0

s/30

N

Cane.
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A
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’

3

S000 o5,

A0S0 .
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CEa meist
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NED FORM 223 _ ' NEW ENGLAND DiVISION
27 Sept 49 GORPS OF ENGINCERS, U.S. ARMY . - pace OM-26
SUBJECT ERD Loep Co ol ' ' 2

COMPUTATION EA_B,QAD_Q_EIL WMot

' GOMPUTED 'BY GHECKED BY Hes . oaTe _DMAReH 194 @

e = en 4 g e mae e

e o e EmE e ,‘_‘ .

e e ?qg"f?mVrao;/?'f%ack.

TR

S (O RN NS Y 23QI(CLFA2.,M5£U:1UQ)
RELIRY (B WS AR 1. 30 ;’..T L 140
il | ‘—bEa . ’

ook sieg |

o @i:.;, o]

# i

M

ELG 3.

?\‘L t Fu-\»EQ
< UNeteE RatL ¢

L aTE Lo
I :L\?FT, e) .

TED
IVERSIDE

[Fee 1t 0

LANDSIDE - 3’

EL S0




'NED FORM 223 - NEW ENGLAND DIVISION

27 Sept 49 GORPS OF ENGINEERS, U.S. ARMY ' PAGE IM-2]
susuect _ AE RN - TLoot CavtTro. ¥

compuTATION _ & LR OB D CA‘[&. - Mot : - - .
=" GoMPUTED BY /%t‘m . GHECKED BY l@ oate _NABg R i3 &8

T B

CKSEL‘ - mu:tgttsi.guw Qsﬂmury} @ SR T m/
. TTREE. RaliBUTS. va' x.,;( Aff& - : _

TRp—

ITF.M. : 'T—ec.-rc;rg_.,-s 3+‘
@ch \aoxaxﬁ.ﬁ %0§. . L] SEsE oL
OCouc. ?.150%, 2% 28 %0 5& 750 166,00 1
' quox z:fzw. K ‘IL 3]2¢°;w. o
o xswzmawzb CqTe N
laoxz 5:453:423* S 55’6»'. A O
@) Cone} o, ;aomwwmi ; ; deof A [ |
F}S BEEL LTS FAN o) N ‘
?Qmﬂwwsomnm o et NV LIV N et N e
D e 0,150 3. 40748 zar. skl AL N A @as] i\ | 70430 0.
.. Cawe.| O ,u;ox 3. oxi’xfwx ix' Y7 21 WA O BT oasol N 9950
SETCEHITR S Sw ux}“\f.ﬁ, A .,/5:3.3’,___ ; _ st N SR
. Gavcjo 150X 457 3 xts Lol eored NS 500 9178
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. COMBINED F$ = 18596485

" FB FORM 4 5~18 AISC = 21528439

. FB " § Seig = . 20842.53

| F8 ALLOWABLE = . 21600.00

. DEFLECTION = . 46 mcnss - Excgs&ly& i

| TRY Iawrao : '

i OK

" PERTINENT DATA=~=1
MAX. REACT »  9180.23 Yse 12LF 40
DIST TO FIRST WHEEL = 9.29 -

CRANE WHEEL M = . 40753.53
M DUE TO LONG FORCE = 1916480
MXX %  44736.87
. MYY = 2754.04
FX s . 10343.78
FY _ = 5008.83
COMBINED FS = 16352461
FS FORM 4 5-18 AISC =  21525.41
F8 " § 5-18 . " s 17020.20
FB ALLOWABLE =  21600.00
DEFLECTION . «31 INCHES
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: STEEL COLUMN SUBJECT TO COMBINED BENDING AND AXIAL LOAD

‘TH1S PROGRAM ANALYSES a SFEEL COLUMN SUBJECT TO A COMBINED AXIAL LOAD
AND BENDING. IT WILL QNALYZE A COLUMN WITH UP TO FOUR BEAM LOADS

AT TOP AND A CRANE LOAD ON THE SIDE. PROGRAM SELECTS A WF SECTION
THAT WILL SATISFY THE REQUIREMENTS OF THE AISC. COoDE.

MACHINE INSTRUCTIONS: " SET MAGNITUDE AT 7 AND DECIMAL AT 2. SET PROGRAM
MODE AT AUTO AND CONTROL MODE AT AUTO. SWITCH ANSWERS ONLY ‘*'ON"

AND AUTO TAB "ON". TURN AUX. READER TO AUTO AND START PROGRAM BY TURNING;
READER ON AND THEN TO "AUTO. : . :

'DATE MAY 1968 j

STRUCTURAL STEEL COLUMN ---INT. COL. DERBY CONN.
ENTER FOLLOWLNG‘ITEMS:r--~FY-=36600 meeeeeneses02

FORCES AND DIMENSIONS IN POUNDS AND INCHES
' COLUMN LENGTH- =204

FORCE P1 20
FORCE P2 =23000 P2 ARM (~LEFT +RIGHT) =0
FORCE P3 =13700 ‘ :
' FORCE P4 =9800 P4 ARM =20
FORCE H1 =865 D TO TOP OF COL=46

DETERMINE FROM AISCs
K =1 CM =485

TRY 8WW¥20 «+ 0000

gWF20 NO GOOD

TRY BWF24 ««+ 0000

8WF24 NO GOOD

TRY 8WF28 ¢« 0000

SWF28 NO GOOD

.END

SECTION S»

THE FOLLOWING

TRY 8WF31 -
PERTINENT DATA=---3 .

v . 46500.00
M 28161774

" KL/R © 101.49
cc 12609 -
F'E 43110468
F1 (ACTUAL) 5098+68
FA 12788.03 .
F2 (ACTUAL BENDING) 10278.01

. 3} FORM. 4 5-18 AISC 14603+79
"B " 5 5«18 ' 21600.00
FL/FA +39
F1/FA +F2/FB +00
FORM. 74 S=20 AISC *85
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